Introduction 38
Sn-Ag-Cu lead-free solders are now widely applied in the electronic packaging 39 industry thanks to their excellent mechanical properties, good solderability and low 40 environmental damage [1] [2] [3] . However, with a continuing trend of miniaturization and 41 high integration in electronics, Sn-Ag-Cu solder joints are more frequently exposed to 
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The melting point is a primary physical parameter to consider suitability of a and 220.08 ºC (Fig. 4) IMC layer (Fig. 6b) . the EDS results (Fig.9b) , the TiC reinforcement was still present at the smaller "pores" Additionally, to study precisely the growth rate of interfacial IMCs, the thickness 286 data for Cu 6 Sn 5 and Cu 3 Sn for all the samples was acquired after different ageing 287 times using software Image J (Fig. 10) . Herein, it is necessary to point out that the 288 "porous area" (black dots in Fig. 9 reinforcement was supressed to a great extent (Fig. 10b) . Among all three studied 301 composite solders, the growth rate for Cu 3 Sn in SAC/0.1TiC was found to be the employing an empirical diffusion formula as follows:
where is the overall IMC thickness (in m) at the ageing time (in s), 0 is the 326 initial thickness after one reflowing, and is the diffusion coefficient (in m 2 /s).
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From Eq.
(1) and the data presented in Fig. 10a 
